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LOCKING ARRANGEMENT FOR A MOVABLE HARDTOP VEHICLE. ROOF 

This is a continuation-in-part application of patent ap- 
plication 10/172435 filed 05/16/02. 

BACKGROUND OF THE INVENTION 
The invention relates to a locking arrangement for a hard- 
top vehicle roof, which is movable between closed and open po- 
sitions and which includes at least two roof parts arranged, in 
the longitudinal vehicle direction, behind one another. 
5 WO 96/27509 discloses such a locking mechanism by which a 

multi-part convertible vehicle roof with two roof parts which 
are disposed in the longitudinal vehicle direction adjacent one 
another can be locked to the windshield frame when the roof is 
in a closed position. The locking mechanism comprises a lock- 

10 ing hook which is mounted to the front roof part of the remov- 
able vehicle roof and a locking pin which is mounted on the 
windshield frame and which is engaged by the locking hook when 
the roof is locked in the closed position. The locking hook is 
rotatably supported by a pivot arm which itself is pivotally 

15 supported on the vehicle roof. The pivot arm is provided with 
a control element, which pivots the pivot . arm about its pivot 
axis whereupon the connecting point between the pivot arm and 
the locking hook is moved along a circular path. Furthermore, 
the locking hook includes a guide slot in which a guide pin is 
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received that is mounted to the vehicle roof. With the shape 
of the guide slot, the locking hook can execute a combined 
translatory and rotational locking and release movement for en- 
gaging or, respectively, releasing, the locking pin. With the 
5 guide structure, the locking hook movement is kinematically.de- 
fined. 

At the outer side edges of the front roof part of the con- 
vertible vehicle roof adjacent the windshield frame, there are 
arranged locking hooks to each of which a transverse operating 

10 lever 1 is assigned by way of which the locking hooks can be 
moved between locking and release positions. The two operating 
levers bridge the distance between the locking hooks arranged 
along the outer side edge toward the center of the vehicle roof 
where a hydraulic operating cylinder is arranged for actuating 

15 the operating levers. 

The two locking levers are arranged far apart from each 
other at the outer side areas of the upper roof part. The dis- 
tance to the center of the vehicle roof must be bridged by cor-, 
respondingly long operating levers. 

20 DE 1 730 476 U discloses a locking arrangement for sliding 

roofs which includes two sidewardly spaced locking hooks on a 
common transversely extending support track, wherein the two 
locking hooks are operated by a common operating member by 
which both locking hooks can be moved simultaneously between 

25 their locking and release positions. The two locking hooks 
however are widely spaced from each other in the transverse di- 
rection, which requires a correspondingly extensive operating 
linkage . 

It is the object of the present invention to provide a 
30 simple locking mechanism for a removable hardtop vehicle roof- 
top with at least two roof parts disposed adjacent each other 
in the longitudinal vehicle direction which mechanism is com- 
pact and reliable and has a long operating life. 
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SUMMARY OF THE INVENTION 
In a locking arrangement for a hardtop vehicle roof, which 
is movable between open and closed positions and includes at 
5 least two roof parts, which are disposed behind one another, 
two locking hooks are pivotally supported on a support for en- 
gaging locking pins mounted on a windshield frame and operable 
by an operating mechanism so as to pivot toward each other for 
engaging the locking pins and pulling the roof into firm en- 

10 gagement with the windshield frame, and, at the same time, the 
two roof parts into firm engagement with each other. 

This arrangement provides for a symmetric force distribu- 
tion over the width of the vehicle roof. Furthermore, the ar- 
rangement is relatively small because the two locking hooks are 

15 arranged side-by-side in the center area of the vehicle. The 
two locking hooks are part of a common locking mechanism, which 
includes a support receiving both locking hooks and, in a par- 
ticularly expedient embodiment, also a common operating member, 
which actuates both locking hooks at the same time. The inte- 

20 gration into a common support part gives the optical appearance 
of a single compact locking member. Still, with the double hook 
arrangement a symmetric evenly distributed force transmission 
to the vehicle roof is achieved. Widely spaced locking hooks 
with long, transversely extending operating levers are not nec- 

25 essary whereby the expenditures for the force transmission 
mechanism between the drive structure and the locking hooks is 
substantially reduced. 

Another advantage resides in the fact that, because of the 
central location of the locking arrangement, additional tasks 

30 can be performed by the locking arrangement. It is, for exam- 
ple, possible to interlock the front roof part and the immedi- 
ately adjacent rear roof part. The interlocking with the adja- 
cent rear roof part is achieved kinematically together with the 
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locking of the front roof part to a vehicle body component, 
particularly the windshield frame and is achieved by way of a 
common single drive. 

In an advantageous further embodiment, the inner side of 
5 the hook is in the form of a guide surface area which is pro- 
vided with an engagement opening for receiving the locking. pin 
in its locked position. With the guide structures, the locking 
hooks need, during the transition from release position to the 
locked position, engage the locking pin only with the end sec- 

10 tion of the inside guide areas of the hooks whereupon, with 
further actuation toward the locking position, the locking pins 
are guided along the guide surfaces and are finally engaged in 
their end positions - the locked position - in the engagement 
recesses formed in the guide structures. It is for example 

15 possible to arrange for a catch radius which is determined by 
the distance between the pivot axis of the locking hook and the 
tip of the hook; within this catch radius the locking pin is, 
during the transfer into the locked position, engaged by the 
locking hook whereupon the locking hook pulls itself, together 

20 with the vehicle roof, automatically into its final locking po- 
sition corresponding to the closed position of the vehicle 
roof . 

An embodiment of the invention will be described below in 
greater detail on the basis of the accompanying drawings. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of an adjustable hardtop ve- 
hicle roof with a plurality of roof parts arranged behind one 
another, 

30 Fig. 2 is a perspective view of a locking mechanism for 

locking the vehicle roof to a windshield frame, 
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Fig. 3 is a side view of a locking hook of a locking ar- 
rangement shown in a locked position and in an intermediate po- 
sition between the locked position and the release position, 

Fig. 4 shows a modified embodiment with another locking 
5 mechanism, and 

Fig. 5 is a top view of the hardtop vehicle roof. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
In the figures, identical components are designated by the 

10 same reference numerals. 

The vehicle roof 1 as shown in Fig. 1 is movable between a 
closed position as shown in Fig. 1 and an open position in 
which the interior of the vehicle is open. The roof comprises 
a .plurality of roof parts 2, which are arranged in the longitu- 

15 dinal direction of the vehicle one behind the other. The vehi- 
cle roof 1 is expediently a hardtop with rigid roof parts 2; 
however it may also be a soft-top with a support linkage on 
which a roof material is disposed. 

In order to lock the vehicle roof 1 in its closed position 

20 as shown to the windshield frame 3, a locking arrangement 4, 
which is shown in dashed lines, is arranged on the vehicle 
roof. The locking arrangement 4 is disposed, symmetrically to 
a longitudinal center plane 5 of the vehicle, at the inner side 
of the vehicle roof 1. It consists of a support arm 6, a lock- 

25 ing mechanism 2 6 including an electric mechanical drive 7, a 
support plate 8 and two locking hooks 9, which are arranged on 
the support plate 8 mirror-symmetrically at the left and right 
side of the longitudinal center plane 5. In their locking posi- 
tions the locking hooks 9 engage in a form fitting manner lock- 

30 ing pins 12, which are mounted to the windshield frame 3 and 
which are also part of the locking arrangement 4. The support 
arm 6, the locking mechanism 26 including the drive 7 and the 
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support plate 8 are disposed in the longitudinal center plane 
5. 

The locking arrangement 4 is expediently used not only for 
the locking of the vehicle roof 1 to the windshield frame 3, 
5 but also for further locking tasks, particularly for the inter- 
locking of the vehicle roof parts when they are disposed adja- 
cent one another in the longitudinal vehicle direction. There- 
fore, an additional locking mechanism 27 for interlocking the 
two roof parts is provided and both locking mechanisms 26, 27 

10 are operated preferably by a single common drive 7. 

In Fig. 2, the locking arrangement 4 is shown in an en- 
larged representation. The preferably electro-mechanical drive 
7 operates the locking mechanism 26 and also the additional 
locking mechanism 27 by way of operating cables or an operating 

15 rod 10. The support plate 8, on which the two locking hooks 9 
are mounted, is connected to the drive 7 by way of the support 
arm 6 and, furthermore, includes an operating member 11 which 
is operable by the drive 7 and which moves both locking hooks 9 
concurrently between the locking and the release positions. 

20 The locking hooks 9 are pivotally supported on the support 
plate 8. 

Fig. 2 shows the locking structure 4 in a position between 
the release and locking positions. The locking hooks 9 project 
from the support plate 9 and engage the locking pins 12, which 

25 are mounted on the windshield frame 3 so that a form-locking 
engagement is established between the locking hooks 9 and the 
locking pins 12 and the vehicle roof is firmly engaged with the 
windshield frame 3. 

When the locking pins 12 are engaged by the locking hooks 

30 9, the locking hooks are pivoted about their pivot axes on the 
support plate 8 so that they are moved toward each other 
whereby the roof is tightly pulled toward, and into firm en- 
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gagement . with, the windshield frame 3 in which position it is 
locked. 

Fig. 3 shows a locking hook 9 in locking position (in full 
lines) and (in dashed lines) in an intermediate position be- 
5 tween the locking and the release positions. The locking hook 
9 is supported pivotally about the pivot axis 13 on the support 
plate 8. In spaced relationship from the pivot axis 13, the 
locking hook includes a bore in which an operating shaft- 14 is 
rotatably disposed. The operating shaft 14 is actuated by the 

10 locking mechanism and preferably forms a component, that is, 
part of the operating mechanism. It is for example a pin pro- 
jecting from the operating mechanism and extending into .the 
bore in the locking hook wherein it is rotatably received. The 
locking hook 9 can be actuated by the operating pin 14 via the 

15 link 14' to rotate about the pivot axis 13. Preferably, the 
operating pin 14 is disposed in a section of the locking hook 9 
between the pivot axis 13 thereof and the tip 15 of the hook 9. 

The locking hook 9 includes, at the inside 16 thereof a 
guide surface 17, which is provided with a locking recess 18 

20 for receiving the locking pin 12 in the locking position. The 
locking recess 18 is a concavely curved guide surface area. 
Also, the area 17 of the guide surface between the locking re- 
cess 18 and the tip 15 of the hook 9 is concavely curved but 
the curvature of this area is smaller than that of the locking 

25 recess 18. 

When the vehicle roof is moved from its open position to 
its closed position, the locking hook 9 of the locking arrange- 
ment 4 is, when approaching the windshield frame, moved by the 
operating member 11 from its release position to the intermedi- 
30 ate position as shown in Fig. 3 by a dashed line. In this posi- 
tion, the locking pin 12 at the windshield frame 3 is caught by 
the slightly concave guide surface area 17 at the front end of 
the locking pin 9. Upon further pivoting of the locking hook 9 
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toward its locked position, the locking hook 9 assumes the 
locking position as shown in Fig. 3 in a full lines. In this 
position, the locking pin 12 slides into the locking recess 18. 
in the guide surface 17. 
5 For the transfer of the locking arrangement from the lock- 

ing position to the release position, the procedure is re- 
versed. 

Fig. 4 shows the locking arrangement 4 of a modified em- 
bodiment in a locking position wherein the locking pins 12 are 

10 engaged by the locking hooks 9 in a position in which the lock- 
ing hooks 9 are pivoted toward each other as far as possible. 
The operating cable or rod 10, which is actuated by the drive 7 
for operating the locking hooks 9 between the locking and re- 
lease positions is connected to the operating mechanism at one 

15 side of the longitudinal center plane 3 of the vehicle. The 
longitudinal center plane 5 coincides with the mirror reverse 
plane of the locking hooks 9. The operating mechanism is 
mounted on the support plate 8 and actuates both locking hooks 
9 at the same time. 

20 Fig. 5 shows the vehicle top with the two roof parts 2 

joined by the locking mechanism 27 and the front roof part 
locked to the windshield frame 3 by the locking mechanism 26, 
as described with reference to Figs. 2, 3 and 4. 

The locking mechanism 27 for interlocking the two roof 

25 parts is essentially the same as the locking mechanism 26. It 
also includes a support plate 28, which is mounted on the front 
roof part at the rear end thereof near the rear roof part and 
on which two additional hooks 9' are supported so as to be mov- 
able between a locking position and a release position. In the 

30 locking position, the additional hooks 9' each engage a locking 
pin 12' mounted on the rear roof part of the vehicle for firmly 
engaging the rear roof part with the front roof part. The 
front locking mechanism 26 and the rear locking mechanism 27 



are interconnected by an operating cable or rod 10 so that they 
can both be actuated at the same time by a single electro- 
mechanical drive 7. For causing the hooks 9' in the mechanism 
27 to release the locking pins 12' the cable or rod 10 is 

5 pulled forwardly by the locking mechanism 26. The hooks 9' are 
connected by links 2 9 to a yoke 30, which is operated by the 
rod 10 by way of a connecting link 31, so that both sets of 
hooks 9 and 9' can be actuated at. the same time by a single 
electric drive 7. In the process, the hook engagement forces 

10 are not transmitted to the roof parts, but are counterbalanced 
within the mounting plates for the hooks and also for the en- 
gagement pins 12 and 12' which are also mounted on respective 
mounting plates. 
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